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[Wft^ai nlSiC <000 1 >»K10 1±fc 

s#i*w-*rat 102-1 08«ww*.-£opffl 

GaN3>^;hfl 0 8co±lCpMS i Crjy?? h 
11 0 9£l OOOA»«-f£>. ZtlizX*). play 

40. U-*«»fWffiW8T**. 
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(2) 

1 

im& i ] n s-stf 1 1 1 - vmitntm J; a y 

T S i Ccoitb*) fcZ n OSrEV^liM 1 (Cffi»<0¥ 
[H*«3] *ttcfcW7r"47, SiC. Si, Z 

no*^(ii?-(^:!|^!)^ls^fflv^l,if^l sfc{i2^iE®c 10 
[|f*^4] mmtcnfflco'VJTmZtfo. 5eVW 

ti=& & ^ y ? 9 hmGt&tmmm?. 

[fl*Jg6 ] N££t? I I I -v^t^ct mz? 
ft£pS<D#mtt£#t£>, Nfcitfl n££tH I I 

-vmit-&fa£ r )%z>3>??v-mt. mte>?th 20 

JgcoJf iiiffEI I aj£2£<il I b&«S1-£&JSO 

«o±(c««§n^:N i mt ^-th^mwrnM^. 

MgSrffijDL^Ga, I m-,N (0<x<l) SrfflV^ 

[flr$ffl8] s«(ciiif7T^r, sic, si, z 
n o * ^{i^^s^fflv ^ z t i mmt -rm^ 

im*m9] 1 1 zmtfMi 1 b&tji-rs&jst 
immi 0] pM«o#mtt^#ts, N££tf 1 1 

U I I aH*fcttI I b&£jRt&&JB£4*y-fcL 

-cnjt^o 1 1 1 -vmit&vuvyzy?? M^fln-f 
[!M<js 1 1 ] ps<7)#mtt^ , n zttts 1 1 

jHLfc G a N £fflU£>llt:ftIf 1 0 \,ZW&<7)*BWftim 

imxmi 2 ] Nsatr 1 1 1 -vmit^mx ojss 

^•irtf-gB^ I I a^^^Jil I b&£^-f£&JB£r 

immi3] ps^mit^iTts, N^t? 1 1 50 
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2 

toitzGaNtm^hztzftWL t-?m$% 1 2 t=IS 
[i^js 1 4 ] frfSN£-&tj 1 1 1 -vmit-swix 0 

tth^V?? M<7>±£, I I a&ifcttil I bJS££Ji 
lil 1 b$j(cjgt&£S*<l£)&U i^**'J7®«£ 

[f»t¥»|&0H] 

[000 1] 

[f»JR-fSftffi#»] #fgBj^ N £-grtH I 1- 
[0002] 

[0003] 0 n^-^o 1 1 1 - vmtswi^m 
^offi^sitsw— mmtix, mi4^7jk^tix 
^mm^tix^t. ccoffiitc^^^hx^tii 

mm , X h 7 2 0 At mt', MtiJf #M QW«JfC 

^O«ittCi0»*g«^4 1 7nm, L£U»tJEl7 
~4 0V, L^V^gaO. 2-2A, 
S4~10kA/cm', fi-f <0. lXCOMiS,^ 
yl'X^Hfr'IgflLTV'^ (Japanese Journal ofAppiied 
Physics Vol. 35(19%) pp. L74-L76., ibid. ;Japanese Jou 
rnal of Applied Physics Vol.35(1996)pp.L217-L220.. 
ibid. ;Applied Physics Letters Vol. 68(1996)pp. 2105- 
2107.). 

[0004] $4fcpMON£-§rtH I I-VflHfc£* 

tmikb&mzvmfczti&ayffyffimtix. m 

15t^-T, pSGaNJi<7)±(lMgmiS-(50^«jS 
tfmtlX^Z (WP8-64 87 l^&fg) . 
[0005] 

mtxit. n it g a NcommTttt nm^^B-/ y-* 

m ■: TRg 7 ^jgSS 5 6 E^WJCffl^a^^ll?^ 2 

7p-ze-i 7 ( 1 99 5^, ^fa^fsmmi^t 

p. 24 7) ) ^fcpSny^hli&JSh^Figw 
[0006] lilieo, pS^N Sr^tf 111— VMt^ 

wtm&k&mx mutiny?? vwmzmth 
mwzmixit. pSGaNisoji^MgmssrfT)^ 
mzwmmzn imz, 300 -cJiLfc.tSD^issrft 
ijfMg^pMGaNJi^irfegjtL, i>-*mm 
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3 

[0007] hlfjtSrK^t 
[0008] 

NSr-ft-tf I I I -Vfcfk&ftfrfcfcil' 
— fflBftteWtittWi: LT, ( 1 ) ~ ( 3 ) fc* 
Lfc. 

[0009] ( 1 ) N**tr I I I -VJfrffcfcftJ: 

? b 10±(C . 0 8 &frtZ •? fcG a N fc»FJ@Ra*)fi 
V»SiC*fcttZnO*«l"t£. SIC, ZnOlic" 

C^y^^M^iCNi^SaU^, GaNCDtiS 

aNay^? h«<0%&*)^JaTi:'hS< ! 3r9; pS 
WIBlO«j)flfflK* ffi«t I Z I ** 

[00 10] (2)mmpMGaNZ}>??hmcDiW 
DfcpSSGai-i I n,N (0<x<l ) ay?9 bJS£ 
plGai-.In.N3^^H«itMg*Z 

fciil I bftJca-ri^BOJBSrSBf 4<0(i, GaN 

I aftifciii I bfcfcK^iAKtfftlfcU A 

GaN+CI I afc*fcj±l I bfttcff 
tS*«W«ttW«-Wi«»v^5if J: < . 1 0 0 AJ21T* 1 
«*U\ I I attifclil I bftfcHt* 

/WtfpMGai-, I n,Nay?7hMt I I aj£*fctt 
»*r*»(i. GaNfc(7)®»14^I I aKiftttl I 

b mzwt h ±m<7)^mth^izit^x tbtti 

frt>?j>>&. §£>KGai-i I niNlil nSr^O^ftS: 
pWiyfi? hMlzm^X\*&<7)X\ *0)_L£Mg£<9 

■ex 30 oviiitizmmmi^xiiMg^prnGa. 

Hay?? vmzmiX&Wrrhk^? Xoftlblttc 

[00 11] (3) mipMGaNziyi?7bmZfm 
l-tMZ. I Iattifctil i b«|^;:jg1-&&JlS£4:* 
>"^fcL.TN£"trtJI i i-vftft^hio^&a^^^ 
hmizmxttZ. *3f&£t:i;:J:>)pMGaN:i>- : 5' 

? hJi*>$9tfsa£c f- vyrztix&mtoffln 
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\zwmffitmza \ ^xmmm^^ z^&~%b 

[0012] *»^#^3fc****>fWKIi. 04 iz 

*%tix^z>Wi&m$M2.v?*isviimmt:^\ 

<0T»6. Zn04fc{±SiC<o«WiCVDt:J:>)?f 
-fsitti. 4 * fifcAjRiltc £ 0 fffcft 3> t> <r>xh 

[0013] 

[0014] {$m<»fmi ) mm<mmi. bi. 

04, 05, H9*fflvvcBWtt-i. t-fft^^f 

20 «fcj:&aci*aw»«ia*ifcsn. s i c ( o o o 1 ) 

m 1 0 1 £J)«**>»K*A'2 r 4 0 1 ±fc«S , 04 
,r«W^J^xe?*S^/Hkg§lie<i 

ffif&$ft.Xii*), ffi*J:OJ:<«ffl$^^TV^I»„ S i C 
(0001 ) &W. 101 izttlXMMi%mz£Zffi$R 

[0015] mz&&&4 0 91*11:5^7 0 To r r<SD 
30 *S#H^tTnSS i C (000 1) 

set i o i fcuaafcoffiK*;!^ o 1 t-^4 o 

8?1 0 9 O-C^THP^L, SiCftf LtUiSf^ 
( 0 0 0 1 ) 3HR 1 0 1 C0ia^5r 1 0 0 0°CST'T«f . 

hV**/i>TJU$-*7M^ ry^-r. isyycr>jfx& 

teJAycv^lVf 40 3, 40 5. 4 075r^(f. h'J 
^f-yl'T/l-^-^AS. 5sccm, rvt-72. 5 
l/min s y7>12. 5sccm£8Jbs nSA 1 
N^>y7 7Jf 1 02 2:3 0 0 A«fl-fl>. 
40 [0016] nSA 1 NA'>/7rJil 02$:«®L/i 
ft. nlS iC (0001) SS 101 OiSJgS- 1 0 3 

402. 403. 405. 4 075:ffl^. NU^f-;^ 
D^.i.2. 7 seem. hl)^f-/I/T;l-S-^A8. 7 
s c cm, 7y*-T2. 51/min. y7yi2. 
5 s c cm£85U MW\ . 5Atmtf0n^A 1 0.2Ga 

o.8N 1 0 3*mmt&. 

[0017] nlA lo.2Gao.8Nl 03%mmifz 
50 ft, >Up<f-;kT/l'S-'7AStJ r >'7>'cO^Xfltf&7-f 



7/30/2007, EAST Version: 2.1.0.14 



(4) 

5 

-Tff)tixm&U y<r»<,iV^A 0 2. 4 0 5£gfj(1\ 
MJ;><?-/ktfl"7A2. 7sccm. 7^-72. 5 
l/min£8IU 7>'f : -7GaNM^b"1104 
£1 OOOAflil-fS. 

[0 0 18] 7yh'-rGaNft#4 F«104&»« 
LfctlK nlS i C (0 00 1 ) mil 0 l(T)m.i6 
80-CitHRf. MMf-zl^'U^A. MMf-zMV 
i^A, 7>'^-70#X&J&7'f y«A;^4 0 2 , 
404. 405£l8(t. h>.Mf-/l'#i)>7A2. 7sc 10 
cm, h^fHyy'W27sccm s 7>' : &-7 
101/mi n£gKU TV F-7°Gao.a5 I no. i&N 
iSttll0 5?rl00A«S-f6, 
[00 19] 7yF-7'Ga<i.85 I no. 15 NiSltS 1 0 
5 £ 1 0 0 AUJI L£f£. h VX+lV-i y^AO^X 
«!&74:xWS;l'7'4 0 4£mt. niSiC(000 
1 ) MR 1 0 1 OffiJgfc 1 0 3 0'C2T*_bff . h U 

rt/tfy^A. ryt-T^xM?-! yo^yioM 0 

2, 405£fflft. MJ**/Mr'y>A2. 7scc 
m, 7^-72. 5 1/m i n^iSL, 7yH-TG 20 
aNMM FS1 0 6£1 0 00AWf-fl>. 
[ 0 0 2 0 ] TV h'-7*GaN3t^ b'Jg 1 0 6 £ 1 O 
0 0A««U:&. M^f-A-tfU^A. MMfVPT 

yW^IS&7^yW*74 0 2, 4 0 3, 4 0 
5. 406£|«(t. h^f/WJ')A2. 7scc 
m. hy*f-/l/7 , /l'$-»7A8. 7sccm. T^t- 
72. 5 1/min, J^n'O'* ^x^/pV^*^ 
A5. OsccraJSU plAlj.jGaojN?77 
FJfl 07*1. OjumflWW*. 30 
[0021] pSAlo.iGao.8N^5«y 
lltftft. hlM^l-7/k$-OA^#*tti&7-<f>' 
WN*;U7'4 0 3$rfflt;, HJ^f-n^D^A. y?o*s 
y 9 \/^-)V-??%i'*7J±V>1}xm&7 4 y<ow/4 
02. 4 06Sr^(t, hV*1-)W>J*2. 7scc 
m. 7^-72 . 5 1 /mi n. y^D^y^y'xr. 
;W/^A5. Osccmi&gU p!GaN3/ 
M 1 0 8 £ 1 0 0 0 Aft«-f 

[0022] 7m<nfl?,ffl&y4 y<r»^v^<n 

WW\ E*70Torr <0**»H*+TS i C 40 
(000 1 )S«10 1<OiaS&7 0 0'Cfc:S«L. 1 
B#l37--^$:ffv\ pS><7> F-><> hTAI)'?^^ 

^Atssttft-rs. T--)vmir*. s i c ( o o o 
i ) a« i o i oaMEssai'c^t . u— fmt 1 o 
2-1 0 8*n*i**ifcs i c (oooi ) mm 01 

■r. 

[0023J &tepfflGaN:ny*?hJil08j&q»JB 
ZiXiZWfcl 0 UcJfS 1 0 OOAOpffiS iCJBl 0 
9S\ pSGaN3y*?hJf 10 8<a_£fcfWI't&:fr 50 
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6 

i6*KWi. pfiGaNay^^hJi*q»Jisnfca 

«1 0 l£T7XvCVDgg|*H;:f£AU y7^ y< 
? yfc itf h >J * ?-;p7;p 5 -*? A £ 75XVC V Djft 
BflfcSSU IJil 0 0 OAcOA 1 ^K-XSflfcpI! 
SiC3>^^hiil 0 9*CVDjS(Cj:0pMGaN 

[0 024] JJtfcpSS iCay^^M^fMIS*^ 

ssi o i tisi oumcommmLxmz 1 o o oa 

COS i 02tttkJll 1 0£. pSS iCny^^hJfl 

[002 5] nISiC (000 1)«$10l£CV 
D§£«f*|£&AU «J¥l000Ac0SiO 2 l 1 0£ 
CVDfcfcJlOpfiS iC3y^7hll0 9±^ffit 
*atr>TSMW6. CVDggfcLTlJ. ICVDM 
£ffltvCiJ:<. afcX^XvCVDJtfifcfflvvckJ; 
v>. 

[0 02 6] mzS i Oa 1 1 Ofc^fflfcSWSiXfcn 
SS iC (000 1) Wfol OllZttLXS i Ozl 1 
0j^ffifcWyxh5 0lSSWIif*. 
[0 027] l^^h5 0 1*^$fL^nfflSiC 
(000 1 ) £K1 0 1 tJtLTHl 0^mcO^^*> 

5 0 2CH*>tlT warV^WKOU^ b StfSaSHfcStf 
■CJR9I^< . *OfiL Ofl-IHF : NH 4 F 

= 1 : io«*i8iifflK py^h*qRi)B*'*ut* 

#CDS iOi 1 1 0*JR>}fc<. Zcr)i£T±Y-ytiZ.V 
dfcLTpSS iC3y^?Ml09i(:110^m 

wattJj«*o»#wis iooo a<t)s i o 2 1 1 oa* 

[0028] «wcw— fflfita<is»$*irt: s i cm. 
i o hzmlx. mmmwzm^xmio im 

\,zl-?y\ pSSiCny??h)i 
1 0 9<mWlfZttl?tlom S* J 1 5 0 0A«-7^ 
1 1 3m± 1 1 4 *^.S$-ti-. «R1 0 1 £*-v £r 

[0029] *^«0. ±&V— f OWtttrJariC]** 

ti4 1 Onmm. fflcOKW*(±7Pyb. 'J7t 
t2 2%-CA*. *ftU-1fWrtlHi*<il0cm-», 

«fi»tfctt* JJBWi 20cm-'tti. 
[0030] <XK«»W»ttfc*3V^a^* . piat^ 
nlAli.!Ga 0 . 8 N757KI107. 1 0 3. tiX 

^plGaN3y^?Ml08. plSiCay^^ 
hJll 0 9<D*r*VT&mi*tl?tl 1 X 1 0»Am 

*X'hh. #»JK(ipSSynffiA U.2Gao. B N^7 
•yh'1107. 1 03. fcil/pfGaNay;^ bJB 
108. piS i Cziy?9Ymi09%1\?tl\ Oc 
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m ! /V • s , 2 5 0c m 2 /V • s , 10c m 2 /V • 
s, 2 0cmVV- stfeO, +^S*0/h$V^p 
mti XVnm? y «y Hll 0 7 , 1 0 3 . *5 JrtfpSG 
aNa^nil08. pIS i Cny^hJfl 0 

[003 1 ]4fc. pIS i Cay??Y-mi 09t- 
•y^/H 1 x 1 0-"Q ■ cm'i^pl 

G a N n ? h®SrfflV vfc*&fcJt*T 2 Ifrj&ifiO/h 

IS l o 1 1 +9 y 1 1 1 b oiac t *- Ai4jgab& 5 ll3i io 

LTV>&. pSS i Ca>99Y-Ml 09fc->s^;H 
1 3Wia-Ctt*OpfiGaN3y^^ MtlV^ 

ti, S i Ck--y^kWlB^'JT*S3i(«0. 3eV 
t t3)WG aNt^vW OPaJOV < 'J 7&$ 

«t OltliA^V^, LfcV^MSBil OOmAfc, «3|W) 

ti 1 OVfc, flg*<0W— 0»C91/3fc:fc*. itUipS 20 
S i Ca^?M109}:-7^H 1 30P B Tt'ft* 
OpfflGaN3y^^M8rfflv^*^tcJt^-C2«NS 
iStfvh $ V AttJiJfc&*f# & Ji* T» h . 
[00 3 2] JJBSiCMKlOKOftfcDCS 
i »RIP«W«ttfflR> * fetter 4 ZnO, 
L i A 1 02^(7)S-(l:»a«S:fflv^Ttl5|«=5r^Wf 
£>a&. pIS i Cny?? bJi^ftbOtpS 

[00 33 J <HSfeOJ$K2) #UfcOJMS2£, 02, 
H4. 06, H10. Hl2*fflV^TRWt&. S iC 30 
(000 1) S«2 01±fcpfBAlo.2Gao.eN^5 
>x HI 2 0 7 t?COl>-' f m it 2 0 2-207 £«Jf-f 
*4"rtt*ltW»«l ICR tTA*. 
[0 0 34] plAU.!Gao.aN^7'V h'«2 0 7£ 

<7)/^r403imt. nlSiC (000 1 ) Mffl.2 
0 1 (Dim* 7 0 0"C* T'Tlf , h U X -tlVtW *7A, 
h^f;HV^A, ry^-7, y^n^y^y'x 
-/WV^v^ACOjOUftte?'* >«/^y4 0 2,4 
04, 405, 4 0 6*HMt. h^f/^'JW2. 40 
7sccm, f-D;rff-;Myv :> >A2 7 s c cm, 7> 
^-71 0 1/min, i/9W*<y9i/X>=.A>*?7*i/ 
»?A5. OsccmJSL, plGao.s I no. iNny 
??b«2 08& 1 000AH«1-.5. 

[0035] -eom, mm<7>Bm 1 1 HatE* 7 o t 

o r rOTK#l?Hm*T'S i C ( 0 0 0 1 ) &K2 0 1 
cOfiSSr6 7 0'Ct|g^t, H*H7--^SrffVS p 
S^h'-AyHTA&V^^A^vgtt-fttl.. 7- 
-/M*7f£, S i C (000 1 ) S^2 0 1 c7)fiJS$-S 

isa-cm, s i c (ooo i ) mm2 o.i z-tm&m 50 
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Mfflxe? y V^rtjaa^-'sK 0 aj-r . 

[003 6] -e«0fi, ggffc^SlfcHttlClllQjum 
OflWUJU'hoaW'fcW* 1 0 0 0 AOS i 0 2 ^Si«2 
095:, pSGao.s I no.iN3y?7M2O80Xh 

[0037] *0?£ s gfflOJBffi 1 1 nStS i C 
fflROJRBfcf-* V2 1 0*JJ:VA2 1 1 
*fefcKffilMtS6B*fflV^pSGao.9 1 no.iN3> 
??M208O?ffl(:JI$50AOMg2 12£gg« 
S-t, S6KMg2 1 2W±fcJP§ 1 0 00 AON i 2 

1 3*5j;Wi:$l 0 0 0AOAu2 14 S 

«2 o i £ 6 5 o*ck tr i o%m8k?i . 
[0038] «^ta«2o nm&±?mi. 

[0039] *JHJ!<9. JJEU— fOWttfcjaTti^ 

Ii4 lOnmtM. «aK0RU*li7Dyh, 'J7t 
t> 2 2 S . * fc U— f <0rt aWBffeti 15cm-', 
*iSS9t:JS{t&«*tt 2 0 c m" » Tt>i . 

[0040] acfc«aw»tttov^a^* . «t 

IN'nSA 1 i.!Gai.8N?77 H1207, 203OJf 
vOTftrnt-ZtlZ'tllx 1 0 18 /cm3T'$)4. 
SJipfifcAl^nfflA lo.2Gao.eN^5-y KS20 
7, 20 3-?-)fl-em OcmVV • s, 2 5 0 c m V 
V • -HMSiSs|W)^SV)pS*jJ:Vna^5 
•/H1207, 203, fc^plGao.s I no.iNn 
>9?bM208im&ZtlX\*&. ±fcv pSGaO. 
91 nO.lNay^^ M2 0 8t-7^2 1 30P B Tt" 

1 X 1 0" 3 Q • cmitf!*(OplGaN3>^^ h)f 

^fflv^^^it^T i mmA<D'hz \ y*-j>&m# 

$ fetWSOnfflS i C»S2 0 1 b*9> 2 

[0 04 1 ] pSGao.sI no.iN3y^^MM201 
b-vSrfr 1 1 3comTflasCJt^T 1 IWStt^hSV^ 
^-AffiSUbm^^SOJi, plGau I no.iN3 
> 9 9 h m 2 0 8 (C M g S 2 1 2 *> <^ M g L t , 
MUftiEC 10"/c m>fi«*ja±»*V>pa*irU 
7fB*S-J#-5fcflffitiiOpaGao.9l no.iNrjy^^ 
M2 0 8*<^)«;$ixT^I)7 , li6 ; r-J) l 9, $^(iMgJi 

2 1 2cO«WMgorat^J:oT3 0AWTtJl< : 5: 
0, *-M { pfGao,9 I no,iN3>'?;M208 

tMgS2 1 2b<m<mm:\-y*)v%i&fcii~>xm 

[0042] ±EU— WR^rtcOMg 

O^fcil/fi«co, 01 5fc^-t«ta=5:MgS:-&-tf^ 

MpSGa mzmtsm® viznmn-ri u-* m=f- 

[*|OMgco^S-S^I>t, 01 2coid{c^r&. 01 
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9 

**r. 01 2 j; 9Mg<7)&iifcii. _bteL — tzm 

LT<±pMGao.9 I no. iN3V?? hS2 0 8c7)t; 
<5Tlt£ oTfc D s 1^*^^-^*^ J: d 
ifi£TMg*q£&-r&J:?ftwk(;tftv\ pfny?; 

MMH^fi^T tMg*5pMGao.9 I no. iN3^ 
? h« 2 0 8 £jfSi.Tj£ilrfi> i k #&V^T'£>£ . 

i^— f <o«a-iBE-*aj^«fttiiai oniMoi a 

ttSflSte l 20raAt, ta6*OU-if^Ji J: 9 fc/hS < 10 

•f<02/5t**. 1 no.iN3>-^ 

? YM 2 O 8 k ^ 7 *r)V2 1 30lS"Cft*ttt;^"C 1 fir 

* ! plGao.s I no.iN3y??M2080U^t 

[004 3] ±IBS i CSS2 0 lOftfcOtCS 
ifctW7T^7^ ZnO, 
L i A 1 0 2 ^^b»SlSS:fflV^t|SI«^*S**<# 
*>*lS. 20 
[0044] tJfc. plGao.s I ni.iN^y^? M 
2 0 8^Mc^*-rS^JStUT, MgOTffcbOCZ 
nifcttCaOidfrl I afctfcfcU Ibfcfc|«-* 
ifcttl I aK*fclil I b©Udg-fi>&«££ 

[004 5] {mmcmB3)9mmB3z.m3. 

07. 01 K B13£fflVvt»!W*. S iC (00 
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